Replantation of pediatric fingers after amputation is challenging in reconstructive microsurgery. Finger amputation in children not only affects the long-term functional performance of the hand but also destroys children's body image identification, which may cause difficulty in social interactions at school age.

In Taiwan, due to the prevalence of drinking shops, cup-sealing machine usage is common. Therefore, the curiosity of children and inattention of a caregiver can often result in serious damage if the children's fingers inappropriately interact with the cup-sealing machine. The cup-sealing machine operates under high compression pressure and high temperature conditions. Therefore, finger injuries caused by the cup-sealing machine have 2 main characteristics: (1) amputation by the pressure sealing applier and (2) severe contact thermal injury from the high temperature. A combination of these 2 injury mechanisms makes the reconstruction more complicated than other types of injury.

In the following case, we present a valuable option characterized by the use of a combination of the subdermal pocket procedure and abdominal flap to rescue 2 fingers with guillotine amputation and full-thickness dorsal skin burn in a toddler.

CASE REPORT
===========

A girl (aged 1 year and 9 months) suffered from traumatic amputation of her index, middle, and ring fingers by a cup-sealing machine. The index finger was amputated at the distal pulp area (zone 1A); the middle and ring fingers were amputated at the distal interphalangeal joint (zone 1C). Severe contact burn injuries with full-thickness skin damage of the amputees of the middle and ring fingers were also noted (Fig. [1](#F1){ref-type="fig"}A).

![Traumatic amputation of middle and ring fingers (zone 1C). A, Note the full-thickness contact thermal burn over dorsal skin. B, Subdermal pocket procedure with 2 skin flaps was designed over left abdomen. C, After replantation, pulps of replanted middle and ring fingers were de-epithelialized and inserted into the pocket. Two skin flaps were used to reconstruct dorsal skin defect. D, Division procedure was performed 10 days after operation.](gox-3-e386-g001){#F1}

Emergency replantation was performed. The right index fingertip was sutured back as a composite graft. The replantation of the middle and ring fingers was started by distal interphalangeal joint arthrodesis using a percutaneous k wire. The extensor tendons were fixed to the base of the distal phalanx. The flexor digitorum profundus tendons were repaired by 4-0 polydioxanone. Under a microscope, bilateral digital arteries and nerves of the middle and ring fingers were identified and anastomosed using 10-0 and 11-0 nylon.

The extensor tendons and joint capsules were exposed, which was followed by complete debridement of the necrotic dorsal skin. Moreover, no dorsal veins were available for anastomosis.

The subdermal pocket procedure was planned on her left abdomen and was performed as described by Lin et al^[@R1],[@R2]^ (Fig. [1](#F1){ref-type="fig"}B). Two skin flaps were elevated based on the subdermal plexus, with part of the deep dermis remaining on the base. The pulps of the middle and ring fingers were de- epithelialized and inserted into the pocket. The dorsal finger defects were reconstructed using 2 skin flaps (Fig. [1](#F1){ref-type="fig"}C).

At the beginning of the third postoperative day, puncturing of the nail fold with a 25-gauge needle was performed to confirm circulation. Finger circulation was adequate, and further intervention was not required. Two weeks after replantation, the division procedure was performed in the operation room under general anesthesia. The skin flaps covering the dorsal fingers were divided from the abdomen, and the fingers were detached (Fig. [1](#F1){ref-type="fig"}D). The donor site was closed primarily. The patient was hospitalized for 15 days. At the 6-month follow-up, the replanted fingers were confirmed to have survived well with a good aesthetic outcome. Static 2-point discrimination was 6 mm and 5 mm for the index finger and middle finger, respectively. Range of motion of distal interphalangeal joint was 30 degrees and 45 degrees for the index finger and middle finger, respectively. The appearance of replanted fingers at 4 years and 8 months after operation is shown in Figure [2](#F2){ref-type="fig"}.

![Appearance of replanted fingers 4 years and 8 months after operation with good aesthetic (A) and functional (B) results.](gox-3-e386-g002){#F2}

DISCUSSION
==========

The goals of finger replantation are to restore function and preserve the natural contour. The anatomic, aesthetic, and functional proprieties of the fingers should be restored, especially for children. A successful replantation is very important for both hand function and psychosocial development. Therefore, replantation of the amputated fingers should be attempted in all cases to obtain maximum functional and aesthetic outcomes.^[@R3]^

Sebastin and Chung^[@R4]^ performed a comprehensive systematic review of distal digital amputations and proposed a new classification system that divided the amputations into zones 1A (distal to the lunula), 1B (between the root of the nail bed and the lunula), 1C (between the neck of the middle phalanx and the flexor digitorum profundus insertion), and 1D (between the flexor digitorum superficialis insertion and the neck of the middle phalanx). In zone 1B, the superficial dorsal veins are first available. From zone 1B to 1D, venous anastomosis significantly improves the survival of the replant.^[@R3]--[@R7]^

When no dorsal veins are available, several techniques have been proposed, such as an arterial venous shunt,^[@R8]--[@R11]^ external bleeding,^[@R12],[@R13]^ chemical or medicinal leeches,^[@R14],[@R15]^ subcutaneous pocket,^[@R16]^ and subdermal pocket procedures.^[@R1],[@R2]^ However, each method has its own set of disadvantages. The use of a contralateral digital artery of the amputated finger for venous drainage and its connection, with or without vein graft, to the proximal vein stump as an arterial venous shunt has been reported.^[@R9]^ However, it might be time-consuming and requires advanced microsurgical skills. The external bleeding method and leech therapy might cause inevitable blood loss and the consequent need for blood transfusion. Moreover, it has been reported in the literature that leech therapy could result in arterial compromise, pulp atrophy, and *Aeromonas hydrophila* infections.^[@R17]^

Lin et al^[@R1]^ reported on the use of a subdermal pocket; the authors used the highly vascularized subdermal plexus to enhance early neovascularization and provide venous drainage of the replanted finger. Compared with the subcutaneous pocket procedure,^[@R16]^ the subdermal pocket procedure provided better vascularization of the wound bed, feasible finger monitoring, easy wound care, and a shorter pocket time.

In our case, the patient had zone 1C amputation of the middle and ring fingers with concomitant full-thickness burn damage of the dorsal skin. Venous drainage was indicated to improve the finger survival, but the dorsal veins were destroyed by the burn injury. The use of an arterial venous shunt, external bleeding method, and leech therapy are difficult for such a child. The external bleeding method is too risky for children due to the chance of profound blood loss. Moreover, none of the above methods could concurrently reconstruct the dorsal skin defects. Local flaps from the homodigit or heterodigit, distant flaps, or even free flaps are required to cover the dorsal finger defects.

Therefore, we applied the subdermal pocket procedure for venous drainage and simultaneously used the raised skin flaps to reconstruct the dorsal skin defects. The procedure has the following advantages: (1) no additional venous microvascular anastomosis is required; (2) the operation time is not long; (3) this method serves as an option with 2-stage reconstruction (including the division procedure); and (4) no second donor site is needed.

CONCLUSIONS
===========

Distal finger amputation with concomitant full-thickness dorsal skin burn injury is a difficult situation for replantation. We successfully used a combination of the subdermal pocket procedure and abdominal flap to salvage the fingers of a child (aged 1 year and 9 months). This simple method provides a solution simultaneously to reconstruct venous drainage and the dorsal skin defect.

Disclosure: The authors have no financial interest to declare in relation to the content of this article. The Article Processing Charge was paid for by the authors.
